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10465589 20075320 PMID: 10592395 
Can exogenous stem cells be used in transplantation? 
Boheler KR; Fiszman MY 

National Institute on Aging, Intramural Research Program, Gerontology 
Research Center, Laboratory of Cardiovascular Science, Baltimore, MD, USA. 

Cells, tissues, organs (SWITZERLAND) 1999, 165 (3-4) p237-45, ISSN 
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Today's most urgent problem in transplantation is the lack of suitable 
donor organs and tissues and as the population ages, demands for organs and 
tissue therapies will only increase. One alternative to organ 
transplantation is cell therapy whose aim is to replace, repair or enhance 
the biological function of damaged tissue or diseased organs. One goal of 
cellular transplantation thus has been to find a renewable source of cells 
that could be used in humans. Embryonic stem (ES) cells have the potential 
to proliferate in vitro in an undifferentiated and pluripotent state. 
Theoretically, ES cells are capable of unlimited proliferation in vitro. ES 
cells spontaneously differentiate into derivatives of all three primary 
germ layers: endoderm, ectoderm and mesoderm, hence" providing cells in 
vitro which can theoretically be *isolated* and used for transplantation. 
Furthermore, these pluripotent stem cells can potentially be used to 
produce large numbers of cells that can be genetically modified in vitro. 
Once available, this source of cells may obviate some of , the critical needs 
for organ transplantation. Murine ES cells have been extensively studied 
and all available evidence indicates that all aforementioned expectations 
are indeed fulfilled by ES cells. ES cells as well as embryonic germ cells 
have recently been *isolated* and maintained in culture. The recent 
descriptions of human ES cells portend the eventual use of allogeneic in 
vitro differentiated cells for human therapy. This goal, however, is 
fraught with obstacles. Our aim is first to review the recent advances made 
with murine ES cells and then to point out potentials and *di f f icult ies* 
associated with the use of human ES cells for transplantation. Copyright 



Copyright 1999 S. Karger AG, Basel (44 Refs.) 
Tags: Animal; Human 

Descriptors: hematopoietic Stem Cell Transplantation; Fetus — surgery — SU 
; Mice 

Record Date Created: 20000204 



4/9/2 (Item 2 from file: 155) 

DIALOG(R) File 155 :MEDLINE (R) 

(c) format only 2001 Dialog Corporation. All rts . reserv. 

10267376 99430315 PMID: 10500528 
[Hematopoietic stem cell transplantation in childhood leukemias] 
Kawano Y; Takaue Y 

Department of Pediatrics, University of Tokushima, Japan. 

Gan to kagaku ryoho (JAPAN) Sep 1999, 26 (10) pl415-23, ISSN 
0385-0684 Journal Code: 6T8 
Languages: JAPANESE 
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With the recent remarkable progress in cell processing technology, the 
number of patients or types of disease that are treated with hematopoietic 
stem cell transplantation (HSCT) has been rapidly increasing in both 
autologous or allogeneic settings. Transplantable cells can be harvested 
from blood or the umbilical cord as well as from bone marrow, and CD34+ 
cells can be effectively ^isolated* as a pure stem cell source. However, 
the clinical benefit of HSCT in the treatment of hematological malignancies 
has remained unclear. As HSCT is principally a measure of stem cell rescue 
after high-dose chemotherapy with or without radiation therapy, it is 
^difficult* to clarify its contribution to the cure of the disease. Given 
these circumstances, pediatric patients with extremely high-risk features 
like Phi ALL or llq23 translocation are usually selected for allogeneic 
HSCT even in the 1st CR. Additionally, HSCT could also reasonably be 
applied to those in 2nd , CR or later. These considerations are based upon 
the idea that transplant-related mortality (TRM) is still too high in 
allogeneic settings. Allogeneic HSCT may be the first choice for treatment 
of such patients, if TRM becomes low and it is scientifically proved to be 
effective. On the other hand, autologous HSC grafts may be contaminated 
with cancer cells and lack the potency of allogeneic cell-mediated immune 
function. To improve the clinical results in this setting, a new type of 
anticancer agent with lower toxicity and a new strategy including 
immunotherapy should be established. (34 Refs.) 
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10028959 99150787 PMID: 10026725 

[Human Herpesvirus 6: general information and infections in organ 
transplantations and hematopoietic stem cell grafts] 

L 1 herpesvirus humain 6: donnees generales et infections en 
transplantation d'organes et greffe de cellules souches hematopoiet iques . 
Fontan J; Mougin C; Cahn JY ' 

Service d ' Hematologic, Centre Hospitalier Universitaire, Besancon. 
La Presse medicale (FRANCE) Jan 23 1999, 28 (3) pl49-56, ISSN 
0755-4 982 Journal Code: PMT 
Languages: FRENCH 
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GENERAL DATA: Human herpesvirus 6 (HHV-6) infects 90% of the human 



population before the age of 4 years, recognized as a childhood disease 
(sixth disease) or with no clinical manifestation. HHV-6 DNA has partial 
homogly with cytomegalovirus DNA. Two variants, A and B, are known. The 
main target cells are CD4+ T cells and macrophages via a partially 
elucidated mechanism. Primary infection is followed by a latency period and 
episodes of reactivation. Truly protective targets of the immune response 
are unknown. POORLY UNDERSTOOD NATURAL HISTORY: In organ transplant or 
hematopoietic stem cell recipients, the natural history of HHV-6 infection 
is ^difficult* to establish because of small sample size in certain series, 
the lack of controls both for patients and samples and differences in the 
sensitivity of diagnostic tests. Serology is non-specific and cannot be 
used to study reinfection. Different studies have relied on culture and 
*isolation*, detection of viral antigens with monoclonal antibodies and PCR 
using mononucleated cells, serum and plasma. PATHOGENICITY: In heart 
transplant recipients, HHV-6 infection can cause hepatitis and pancreatic 
or upper digestive tract disorders. It has also been suggested that HHV-6 
could cause complications in liver transplant recipients and be involved in 
rejection episodes after kidney transplantation. In bone marrow graft 
recipients, HHV-6 could cause early onset interstitial pneumopathy, 
myelosuppression phenomena and aggravated graft versus host reactions. 
Nevertheless, viral DNA has been found in certain healthy controls. OTHER 
POSSIBILITIES: HHV-6 could also be a co-factor worsening cytomegalovirus 
infections as has been' suggested in liver, heart and bone marrow 
recipients. A few cases of HHV-6 encephalitis have been reported in the 
literature and would appear to be authentic in transplanted or grafted 
subjects. Ganciclovir is effective. However, the practical clinical impact 
of HHV-6 infection remains to be established. (60 Refs.) 
Tags: Human 
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09615676 98037153 PMID: 9440955 

[Intrauterine transplantation of hematopoietic stem cells for therapy of 
genetic diseases] 

Intrauterine Transplantation hamatopoietischer Stammzellen zur Therapie 
genetischer Krankheiten. 

Surbek DV; Hohlfeld P; Gratwohl A; Holzgreve W 
Universitats-Frauenklinik Basel. 

Zeitschrift fur Geburtshilfe und Neonatologie (GERMANY) Sep-Oct 1997, 
201 (5) pl58-70, ISSN 0^48-2393 Journal Code: CED 
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• Document type: Journal Article; *Review*; Review, Tutorial 
Record type: Completed 
Subfile: INDEX MEDICUS 

In utero transplantation of hematopoietic stem cells is a most promising 
fetal therapy. The aim is to treat a genetic disease prenatally before the 
onset of irreversible organ damage. As the fetus is immunoincdmpetent in 
the first and early second trimester of pregnancy and thus tolerant to 
foreign antigen, engraftment of transplanted stem cells is possible without 
rejection and without the need for immunosuppression. Additionally, there 
is enough space available in the fetal bone marrow for the homing of 
transplanted stem cells, and the intrauterine environment is protective for 
the fetus, thus typical complications of postnatal transplantation like 
graft rejection could be avoided. Good results of in utero treatment of 
severe congenital immunodeficiencies have been achieved in different animal 
models as well as in humans. No success, however, has been reported as yet 
in genetic diseases without immunodeficiency, mainly because it seems to be 
♦difficult* to achieve a clinically significant level of chimerism. Ongoing 
research projects are focussed on the search for alternative stem cell 
sources like umbilical cord blood or fetal liver, optimizing the in vitro 
stem cell processing by using special * enrichment* techniques, adding early 
growth ■ factors . to the transplant or expanding stem cells ex vivo and 
finding the ideal stem cell dose. In non-immunodef icient recipients the 
"window of opportunity" 'seems to be exclusively at the end of the first 



trimester; thus early administration of the transplant is mandatory. 
Induction of tolerance against donor cells is possible, though the clinical 
relevance for postnatal transplantation remains to be proven. (119 Refs.) 
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09522535 97066397 PMID: 8909878 
Keratinocyte gene transfer and gene therapy. 
Garlick JA; Fenjves ES 

Department of Oral Biology and Pathology, State University of New York at 
Stony Brook 11794-8702, USA. 

Critical reviews in oral biology and medicine (UNITED STATES) 1996, 7 
(3) p204-21, ISSN 1045-4411 Journal Code: A41 
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Gene therapy has moved beyond the pre-clinical stage to the treatment of 
a variety of -inherited and acquired diseases. For such therapy to be 
successful, genes must be efficiently delivered to target cells and gene 
products must be expressed for prolonged periods of time without toxic 
effects to the host. This may be achieved by means of an in vivo strategy 
where genes are transferred directly into a host cell, or by means of an ex 
vivo approach through which cells are removed, cultured, targeted for gene 
delivery, and grafted back to the host. Several obstacles continue to delay 
safe and effective clinical application of gene therapy in a variety of 
target cells. The limited survival of transplanted cells, transient 
expression of transferred genes, and -^difficulties* in targeting stem cells 
are technical issues requiring further investigation. Epidermal and oral 
keratinocytes are potential vehicles for gene therapy. Several features of 
these tissues can be utilized to achieve delivery of . therapeutic gene 
products for local or systemic delivery. These qualities include: (1) the 
presence of stem -cells; (2) the cell-, strata-, and site-specific 
regulation of keratinocyte gene expression; (3) tissue accessibility; and 
(4) secretory capacity. Such features can be exploited by the use of gene 
therapy strategies to facilitate: (1) identification, *enrichment* , and 
targeting of stem cells to ensure the continued presence of the transferred 
gene; (2) high-level and persistent transgene expression using 
keratinocyte-specif ic promoters; (3) tissue access needed for culture and 
grafting for ex vivo therapy and direct in vivo gene transfer; (4) 
secretion of transgene product for local or systemic delivery; and (5) 
monitoring of genetically modified tissue and removal if treatment 
termination is required. Optimal gene therapy strategies are being tested 
in a variety of tissues to treat dominant and recessive genetic disorders 
as well as acquired diseases such as neoplasia and infectious disease. This 
experience provides a basis for the application of such clinical studies to 
a spectrum of diseases 'effecting epidermal and oral keratinocytes. Gene 
therapy is in an early stage yet holds great promise for its ultimate 
clinical application. (138 Refs.) 
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08753014 96238307 PMID: 8786887 

[In vitro cliff erenciation and functions of dendritic cells obtained from 
CD34 + hematopoietic progenitors] 

Dif ferenciation in vitro et fonctions des cellules dendritiques obtenues 
a partir de precurdeurs hematropoiet iques CD34+. 

Dubois B; Caux C 

Schering-Plough, Laboratory for Immunological Research, DARDILLY, France. 
Pathologie-biologie (FRANCE) Dec 1995, 43 (10} p829-40, ISSN 
0369-8114 Journal Code: OSG 
Languages: FRENCH 
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Dendritic Cells (DC) are professional antigen presenting cells, necessary 
during the initiation of immune responses. The study of the role of DC in 
the establishment of this response has long been tempered by the 
*dif ficulties* to purify DC in sufficient numbers. In vitro generation of 
DC, from CD34+ hematopoietic progenitors in human and mice, should permit 
to clarify the relationships between the different DC types *isolated* in 
vivo and their roles. GM-CSF has been described to play a key role in the 
propagation of DC. In human, in association with TNF alpha, it allows the 
generation of DC from CD34+ progenitors. Those in vitro generated DC are 
capable of receptor mediated endocytosis and can present soluble antigen to 
specific T cell clones and activate naive T cells. During activation of 
naive T cells CD86 (on DC) — CD28 (on T lymphocyte) interaction seems to 
play a critical role. Interestingly, DC express a functional CD40, which 
triggering upregulates expression of CD80 and CD86 and induces cytokine 
production, indicating a reciprocal talk between DC and T cells during the 
course of antigen presentation. Finally, in vitro generated DC interact 
directly with B cells, activated through their CD40 antigen, leading to 
enhanced growth, differentiation (IgM production) and preferential isotype 
switch towards IgA. Thus, in the extrafoll icular area of secondary lymphoid 
organs, in addition to prime naive T cells, DC might also directly provide 
costimulatory signals involved during the initiation of primary B cell 
responses. (88 Refs.) 
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From rodent glial precursor cell to human glial neoplasia in the 
oligodendrocyte-type-2 astrocyte lineage. 

Noble M; Gutowski N; Bevan K; Engel U; Linskey M; Urenjak J; Bhakoo K; 
Williams S 

Ludwig Institute for Cancer Research, London, England. 
Glia (UNITED STATES) Nov 1995, 15 (3) p222-30, ISSN 0894-1491 
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With only a few exceptions, the precursor cells representing the normal 



counterparts of human tumours are unknown. The comparative lack of 
information about the lineages involved in tissue development, and 
■^difficulties* in growing many human tumors in a manner suitable for 
cellular biological analysis, together often make it *difficult* to study 
the differences between normal and tumor cells and to develop many of the 
model systems that would be useful in the study of human cancer. By 
applying techniques previously utilized to study glial progenitor cells, we 
have *isolated* a human . glioblastoma multiforme (GBM) -derived population 
that expresses many properties otherwise uniquely expressed by 
oligodendrocyte-type-2 astrocyte (0-2A) progenitor cells. Hu-0-2A/Gbl (for 
Human 0-2A lineage Glioblastoma number 1) cells responded to similar 
mitogens and differentiation modulators as rodent 0-2A progenitors, and 
generated cells with features of precursor cells, oligodendrocytes and 
astrocytes. Moreover, 1H-NMR analysis of amino acid composition 
demonstrated a striking conversation of types and quantities of free amino 
acids between the human tumour cells and the rodent primary cells. 
Hu-0-2A/Gbl cells represent the first human glioma-derived population for 
which unambiguous lineage assignment has been possible, and our results 
indicate that the human 0-2A lineage can contribute to one of the most 
malignant of glial tumours. In addition, the highly diagnostic 1H-NMR 
spectrum expressed by Hu-0-2A/Gbl cells raises the- possibility of eventual 
non-invasive identification of tumors of this lineage. (63 Refs.) 
Tags: Animal; Human; Support, Non-U. S. Gov f t 
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Ways of minimising hematopoietic damage induced by radiation and 
cytostatic drugs--the possible role of inhibitors. 
Tubiana M; Carde P; Frindel E 
Institut Gustave Roussy, Villejuif, France. 
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Acute and chronic bone marrow toxicities are the major limiting factors 
in the treatment of cancer. They are related to two factors, (i) The first 
is a decrease in the number of hematopoietic stem cells and progenitors 
caused by both a lethal effect of cytotoxic agents on these cells and by 
differentiation of stem cells provoked by a feed-back mechanism, itself 
induced by the depletion of more mature marrow compartments, (ii) The 
second factor is a reduction in self-renewal capacity of stem cells, which 
is also related to both direct (mutation) and indirect (ageing of stem cell 
population) effects. Stimulators and inhibitors of bone marrow kinetics 
play a prominent role in the induction of damage and recovery patterns. 
Acute effects can be circumvented by an increase in the number of cell 
divisions in the more mature compartments. This amplification is enlarged 
by the administration of hemopoietic growth factors which enhance 
regeneration and shorten the duration of blood aplasia. However, these 
stimulators may contribute to. the exhaustion of the stem cell pool and they 
may increase the severity of late effects. Protection against chronic 
effects is ^difficult* ; however, the ability to 'switch on 1 and 'switch 
off proliferation opens new avenues which are currently being explored. In 
particular, inhibitors may protect stem cells against early and late damage 
by maintaining them in a quiescent state during a course of radiotherapy or 
chemotherapy. Several inhibitors of hematopoietic stem cell proliferation 
have been identified during the past 5 years. AcSDKP ( Seraspenide ) was the 
first to be ^isolated* and its protective effects against cytotoxic agents 
were described over a decade ago in mice. Its physiological role is now 
well established in mouse and man. Preliminary results of a Phase I-Phase 
II clinical trial strongly suggest that it may have a useful clinical role. 



Further research is necessary to assess the long-term protective effects of 
this new family of regulators. -(129 Refs.) 
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The intramedullary control of marrow cell production has been a 
*difficult* area to approach experimentally. The introduction by Dr. Dexter 
and colleagues of long-term stromal dependent culture systems for murine 
marrow and the adaptation of these systems to human marrow growth have 
allowed for in-vitro studies of stromal dependent hemopoiesis. Despite some 
controversy in this area, most studies appear to show that adherent murine 
or human stromal cells are capable of producing a relatively large number 
of hemopoietic growth factors including G-CSF, GM-CSF, CSF-1, IL-6 and, at 
least by PCR analysis, IL-3. Other work indicates that the most primitive 
hemopoietic cells which appear to be multifactor responsive adhere directly 
to these stromal- cells presumably through mediation of various adherence 
proteins. An early acting, multilineage factor termed hemolymphopoietic 
growth factor-1 (HLGF-1) has been ^isolated* from a murine stromal cell 
line and may be identical to the recently described ligand for the c-kit 
receptor. This may represent an important early survival/maintenance factor 
for stem cells in this system. Studies on primitive stem cells, especially 
the high proliferative potential colony forming cell (HPP-CFC), indicate 
that they are responsive to varying combinations of growth factors and that 
with increasing numbers of growth factors, as studied in serum-free 
systems, decreasing concentrations of the factors may be biologically 
active. -These observations altogether suggest that intramedullary 
hemopoiesis may be regulated by the positioning of early multifactor 
responsive stem cells via adherent proteins in juxtaposition to 
synergistically acting combinations of growth factors attached to stromal 
cell surfaces or the extracellular matrix. (ABSTRACT TRUNCATED AT 250 WORDS) 
(44 Refs.) 
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Hematopoietic cellular interactions: role of the major histocompatibility 
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Factors that stimulate the growth of hematopoietic progenitors in vitro 
have been identified and the genes that encode these factors have been 
*isolated* . Nevertheless, defining hematopoietic regulation requires 
understanding how these factors are induced and function in the context of 
organized tissue. Defining these molecular events is, however, complicated 
by heterogenous cell populations present in hematopoietic tissue, which 
makes it *difficult* to assess the consequences of any specific cell-cell 
interaction. Recent advances in the identification of surface molecules 
involved in mediating recognition phenomenon between interacting cells 
makes it possible to begin dissecting specific interactions that may be 
restricted by the gene products of the major histocompatibility complex 
(MHC) . (19 Refs. ) 
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Large increases in gastric acid and pepsin secretion, antral gastrin 
concentration, and decreases in serum gastrin occur during the third week 
of life in the neonatal rat. At the same time gastrin receptors appear and 
gastrin release becomes sensitive to somatostatin, indicating that absence 
and then appearance of specific hormone receptors may be responsible for 
some of the ontogenic pattern. At this time the mucosa also begins to. grow 
rapidly, with a greater proportion of cells leaving the proliferative pool 
and differentiating. For the first 2.5-3 weeks these ontogenic changes can 
be triggered by corticosterone . Their full expression depends on dietary 
changes associated with weaning. Neither hormones, dietary changes, nor the 
weaning process itself is essential for development, because in the absence 
of these, all of the changes still occur — although they may be delayed or 
be smaller in magnitude. Figure 1 provides a generalized summary of the 
normal functional development of the stomach and how it is altered by 
changes in corticosterone levels and the absence of weaning. These findings 
indicate that ontogeny is genetically programmed and that the full 
expression of this program depends on hormones, luminal contents, and other 
environmental factors. In comparison with the small intestine, for example, 
gastric ontogeny has not received adequate attention. There are essentially 



no studies directed toward understanding changes in motility during this 
period. There is really only one study examining the growth pattern of the 
mucosa during development, and this study is aimed at changes in DNA 
synthesis and cell loss. Experiments involving the cell cycle are needed to 
understand whether existing cells mature and differentiate or whether newly 
created cells suddenly leave the proliferative pool to differentiate. There 
have been no experiments in which the effects of thyroid hormone on gastric 
development have been adequately examined. In addition, little or nothing 
is known about EGF in the ontogenic process. Studies implanting fetal 
tissue into *adult* hosts are needed to determine which gastric functions 
can develop in the absence of luminal stimulation and hormone changes. The 
cell biology of the gastric mucosa is ^difficult* to examine — especially 
that involving the cells concerned with growth and differentiation. The 
^stem* *cells* are dispersed throughout the tissue and are a small portion 
of the cell population. These have never been * isolated* for study. In 
vitro culture of mucosal cells, however, is a technique that can possibly 
be used to examine development at the cellular and molecular level. (73 
Refs. ) 
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